
1

D1Mit65

24.7

D1MIT211

13.4

D1MIT234

12.0

D1lrs1

17.7

mV244BS
Acadlm

15.6

D1lrs23.4
mV61BS
mV60BS
Ppp1r7

5.7

D1Mit12 mV131BS
Dbi

12.4

D1lrs3

11.2

mV242BS
0610033B02Rik4.4

D1Sel11
5.9

mV5BS
Pea154.4

mV362BS

9.4

paV291BS
6.0

D1Mit17

paV498BS

link aV172BS
Inpp1

ccr

63.1

84.6
84.8

C4_231
Serpinc1

D1Sel11

D1Mit12

27.1
27.3

Inpp1

Acadl

93.8 Pea15

mV76BS
Ppp1r7

mV184BS, mV211BS

Fig. A Mouse chromosomes 1-19, X



2

D2Mit1
3.3

D2Mit119
3.4 mV233BS*
2.3 mV92BS

7.6

D2Mit6

5.5
paV179BS

3.2 mV283BS**
1.6 D2Irs1
1.6

D2Mit87
4.3

paV184BS
4.2

D2Mit61

17.6

D2Mit9
1.2

D2Mit11

15.3

D2Irs2

12.6

paV120BS
Urodm

7.4

D2Nds3

6.7

mV185BS***

12.4

D2Irs3

5.1

D2Irs4

mV349BS
Masa-pending

mV72BS
Gss

paV466BS
1.9

D2Mit196

6.2

D2Mit289

11.2

D2Irs5

7.3

Acra4

paV113BS

mV359BS

paV105BS
Gludm1

paV396BS

link mV284BS, mV312BS

ccr

1.0

9.0

22.5

39.0

67.0

50.0

69.0

73.0

80.0

92.0

100.0

108.0

110.0 B7_035
B7_036
B7_019

Eef1a2

A4_171
Top1

B4_099
Grp58

B6_226
B6_248
Ckmt1

A3_343
Hspa5

B4_503
Dnm

D2Mit6

D2Mit1

D2Mit11

D2Nds3

Acra4

D5_080
Gsn

24.5

18.0 Crat

* mV233BS:
  Atp5c1

** mV283BS:
    Crat

*** mV185BS:
     1700037H04Rik



link

paV255BS
Car1                             

3

D3Mit61

5.1

D3Mit1

12.2

D3Nds27

4.8

mV27BS
Anxa5

9.9

D3Mit5
2.4

D3Mit7

6.3

D3Mit22

4.5

mV148BS
Ppidl3.8

paV153BS
Tuba2m3.8

D3Irs

paV386BS
Ctshm
aV3BS

5.5

D3Irs2
2.0 paV129BS  Tubb4m
2.0

13.7

mV33BS
Gclm

6.2

D3Irs3

4.2
mV222BS

2.1

mV146BS
Adh54.8

D3Mit38

6.9

3.7

D3Mit31
2.5

D3Mit32

7.0

D3Mit19

paV227BS
Car2m2-pending

mV174BS
Hbbm

mV210BS
Gstm1

paV397BS

D3Mit76

mV285BS
mV138BS
Car2

ccr

D3Mit61

Car2

D3Irs4

D3Nds27, Anxa5

D3Mit22

D3Mit19

0.0

19.2

33.7

87.6

10.5

mV139BS, mV215BS,  mV9BS
Gstm1

5.0

30.0

40.0

50.0

60.0

70.0

80.0

mV262BS
Cryz

D3Mit51

D3Mit16

mV134BS
Car2m1

53.5 Glclm

Car1

paV244BS
Prdx5m1

mV12BS
Gstm1m1

paV299BS
Gstm1m2link Adh5

57.0 B3_279
B2_200
 Atp5b

mV350BS



4

Mos

15.0

D4Irs1

11.1

D4Irs2
mV287BS
Aco1

2.6 mV241BS
Grhpr2.6

D4Irs3

14.4

mV365BS*

14.2

Tyrp1

16.5

D4Mit52

16.1

Dsi1
2.1

paV492BS
Aldh4a1

5.8

mV120BS**

mV31BS**

mV36BS**

mV30BS

15.2

D4Nds16

mV289BS

paV412BS
mV259BS
Sas

mV280BS

mV19BS
Srim

mV20BS
Srim

link aV381BS, mV196BS

0.0

33.0

38.0

54.9

65.7

65.9

79.0

82.0

B3_586
B4_433
B4_521
B5_317
B3_542
Eno1

D3_115
D4_080
 Lag

C5_229
Ran

Mos

Tyrp1

D4Mit52

D4Nds16

Dsi1

10.0

20.0

ccr

Aco1

B3_484
Sh3d2a

41.6

paV399BS

paV509BS
Dnmm

* mV365BS:
  2810435D12Rik

** mV30, 31, 36, 120BS:
    2600015J22Rik

C6_345
 Prdx1

47,0



5

D5Mit385

17.1

D5Irs1
3.6

D5Mit44

6.3

D5Irs2

13.7

D5Irs3

mV137BS
Qdpr

mV160BS
mV14BS
Qdpr

mV298BS
2410015L10Rik

15.9

D5Irs4

10.3

D5Irs5

mV83BS
Alb14.6

paV110BS  Anxa33.0

mV45BS
Cops45.1

D5Mit175

7.9

D5Mit25

6.5

aV400BS
Acads7.3

D5Irs6
2.5

mV35BS  Psmd9
3.8

mV299BS
Cct6a5.2

D5Nds6

20.6

D5Irs7 mV217BS
1110054D16Rik

9.2

D5Irs8
5.2

D5Mit169

paV52BS
Alb1m1

mV236BS

paV494BS
Coro1c

mV128BS
Erp29

link paV247BS   paV294BS   paV258BS

paV109BS

D5Mit385

D5Mit175

50.0

58.0

54.0

17.0

30.0

D5Mit44

ccr

Qdpr

Alb1

Anxa3

10.0

20.0

40.0

60.0

3.0

1.0

94.0

80.0

70.0

63.0

C3_317
C3_314
 Uchl1

B6_451
Mor1

D5Mit169

65.0 Acads

36.0

mV157BS

mV260BS

link Cct6a



mV116BS

mV194BS  Tpi

mV143BS
Gapd

mV175BS, 

mV195BS
Tpi

mV75BS  Eno2

mV52BS, mV54BS

mV55BS    
Eno2

6

D6Mit166
2.2

D6Mit203
2.4

D6Mit831.7
D6Mit50

5.1

D6Mit116
2.6

1.0
D6Irs12.7

D6Mit47

10.4

D6Nds4

8.3

mV197BS

10.2

mV77BS, mV64BS

12.5

mV200BS
Suclg13.0

D6Mit29

10.4

mV355BS
Suclg2   D6Mit132

3.6

paV440BS, mV369BS
Acate2-pending4.1

D6Nds5

10.3

D6Mit24

mV73BS  Eno2

1.6
mV29BS

7.9

mV42BS  Ldh2
1.5

aV6BS

5.0

D6Mit14

paV41BS

paV398BS
Aldo1

mV62BS

paV198BS

paV266BS

aV253BS
mV15BS
mV156BS
paV220BS

link 

paV408BS
Gapdm1

mV57BS
Eno2m1

mV199BS

mV201BS

D6Nds5

D6Mit24

D6Mit14

46.0

57.0
56.0

62.0

58.5

74.0

Gapd

Eno2

Ldh2

mV145BS
Gapd

50.0

70.0

ccr

mV203BS

60.2
Tpi

mV133BS

mV132BS

mV119BS

paV228BS

mV180BS  Gapd

mV141BS, mV152BS

mV179BS, mV204BS

mv232BS, paV431BS
Gapd

mV21BS, mV34BS

mV39BS, mV40BS

mV49BS, mV51BS

mV58BS, mV59BS

mV74BS, mV129BS
Eno2

paV81BS      
LDH2

mV1BS, mV2BS, mV3BS

mV24BS, mV25BS

mV26BS, mV117BS

mV118BS, mV122BS

paV7BS, paV9BS

paV17BS, paV35BS

paV237BS
LDH2

link

mV202BS,

paV223BS

mV158BS
Hbb-ym

mV192BS

mV286BS
Snd1-pending

Ldh2

mV364BS
Eno2m2

paV425BS
Gapdm2



7

Pkcc
3.3

mV102BS
3.1 mV357BS   Uble1a
1.0

mV94BS2.0
D7Irs1

19.9

D7Nds5
mV274BS
Gpi1

mV206BS
Gpi1

mV144BS
mV263BS

mV178BS

14.9

D7Mit297

10.0

D7Irs2

13.3

mV276BS
Mtap6

mV279BS
Mtap6

D7Mit1713.5

paV419BS
Maldo3

7.9

D7Mit40

4.9

D5Irs3
2.3

mV43BS
Crym

paV78BS

paV160BS
Crym6.9

mV343BS
Oat4.0

mV47BS
Txnl23.5

mV352BS
3.7

D7Mit15

mV311BS
mV235BS

paV417BS
Fah

link mV304BS   paV26BS   paV94BS

ccr

Oat

53.0

63.0

71.0

D7Mit40

D7Mit15

23.5 C5_001
Ldh1

48.0
D2_113
Omp

50.0 E6_010
Hbb-b1

23.0 D7Nds5

55.0 Crym

42.6 Fah

11.0 Gpi1

C3_149
Apoe

4.0

Mtap6link



link paV116BS

mV315BS

paV180BS

8

D8Pas3

14.0

D8Mit59

20.1

paV293BS
Prosc

paV292BS
Prosc paV300BS

paV288BS
4.6

D8Mit4

16.7

D8Mit297

20.8

D8Irs1

6.7

mV272BS, mV63BS, mV78BS
2.0

D8Irs2

12.1

D8Mit109

11.0

D8Irs3 mV219BS
Dia4

11.7

D8Mit35

14.2

Acta1

mV269BS
Gsr

paV165BS
1300017C10Rik

paV133BS
Hdac1m

D8Mit59

D8Mit35

6.0

20.0

37.0

30.0

45.0

B1_001
Calr

59.0

67.0

ccr

18.0 Gsr

26.0 D8Mit297

Acta1

53.3 Dia4

B7_125
B7_128
  Got2

46.0

mV181BS

mV271BS  
Gludm2



D9Mit217

12.5

mV281BS

4.8

D9Irs1

3.3

D9Mit42

5.6

D9Irs2

2.0 mV6BS
Hspa1lm

3.9
mV110BS    mV111BS* *

2.0 D9Nds10
1.2 mV348BS    mV50BS** ***
1.2

mV147BS   Acat1
3.5

D9Irs3
1.8

D9Nds8
1.7

D9Irs4
1.4 mV28BS, mV38BS

Tpm1

7.2

D9Irs5   D9Mit132

5.6

mV296BS
Mod1

17.0

D9Mit24

mV291BS
Trf

1.4 mV368BS, mV41BS
0.8

paV119BS
4.8

D9Irs6

5.7

D9Irs7

3.6
D9Mit19

   mV88BS

mV190BS
Tagln

mV112BS*

 mV103BS

 paV234BS

paV271BS
Mod1m

mV70BS

D9Nds10

D9Nds8, Cryab

21.0

29.0

ccr

9

link mV223BS
Hspa8

aV274BS
Cryab

24.0

D9Mit24,56.0

52.0 B5_073
B5_092

Pk3

40.0

30.0 Acat1

Hspa8

27.0

Tagln

Apoa4

48.0 Mod1

Trf

Apoa1

** mV348BS:
    Apoa1

*** mV50BS:
     Apoa4

* mV110BS, mV111BS, mV112BS:
  Cab140

mV79BS

Tpm1



10

D10Mit153

13.5

D10Mit16
3.8

mV11BS

9.6

mV226BS
3.1

D10Irs1

7.2

paV276BS

6.3

D10Mit29
2.3

D10Irs2

4.2

D10Mit20

11.1

D10Mit7

4.3

mV104BS
Tra1

7.2

mV114BS

13.3

D10Irs3

11.1

D10Mit24

mV115BS

mV366BS

mV367BS
D10Jhu81e

mV4BS
Ddt

mV239BS

link mV97BS
H2-D1m

ccr

43.0

49.0

67.0

D10Mit7

D10Mit24

Tra1
50.0

60.0

40.7 Ddt

paV65BS   mV65BS

41.7 D10Jhu81e



11

D11Mit16

12.9

8.5

16.5

14.1

5.3

2.7

1.4

12.0

1.4
1.4

7.0

6.6

D11Irs1

D11Mit84

D11Nds19

D11Mit31

D11Mit36

paV189BS*

mV351BS**

paV496BS

mV209BS***

D11Irs2

D11Mit10

D11Mit11

mV80BS

paV190BS   Nfh

aV380BS   Pgam2

mV237BS
Sec-like2-pending

mV93BS

mV98BS

mV101BS

mV106BS

mV107BS

mV316BS

mV96BS

mV99BS

mV100BS

mV108BS

mV314BS

mV159BS
Aldo3

paV507BS
Dpysl4m

paV495BS
Pk3m

mV127BS

paV493BS
Crmp1m mV300BS

1300003G02Rik

link paV95BS   mV168BS

mV86BS    P4hbm

mV309BS

paV432BS

mV322BS

mV130BS   P4hb

paV468BS
Tufm

mV109BS
Hspa4

mV372BS
Hspa4

ccr

1.0

11.0

17.0

16.0

25.0

33.0

47.67

D11Mit16

D11Mit84

D11Mit36

D11Nds19

C4_022
C5_295

Mor2

E7_015
Hba-a1

44.98 Aldo3

5.0 Nfh

80.0 P4hb

D6_083
D6_091
D6_075
  Ppia

* paV189BS:
  Srr

** mV351BS:
    2700085E05Rik
    

*** mV209BS:
      Ppo-pending

link Pgam2

29.0 Hspa4



12

D12Mit37

8.9

D12Nds11

16.4

D12Mit61

7.8

D12Mit54

9.9

D12Irs1

7.3

D12Mit4
1.1

D12Irs2
1.6 paV421BS

Mmsdh
paV463BS
Mmsdh

mV48BS

D12Irs34.8

paV486BS
Mmsdhm

6.4

paV175BS
paV175/176BS

*

paV176BS
paV175/176BS

*

D12Mit97

12.0

D12Nds2

mV310BS

paV118BS
Actm-pending

aV174BS
Tubb5m

aV173BS
paV225BS

link paV18BS

ccr

34.0

60.0

40.0

B3_423
B4_354
C2_189
C3_052
C3_058
C3_135
C3_141

Ckb

D12Mit4

D12Nds2

55.0

39.0 Mmsdh

* homologous tubulin 
  beta 15 chain (rat)



13

paV50BS
3.4

8.6

paV395BS

7.9

D13Mit56
1.7

D13Mit17

4.4

aV124BS
Serpinb1a

paV125BS

mV140BS

mV221BS
Taldo1m

14.1

D13Irs1

7.1

D13Mit10

8.9

mV91BS
Ubqln1

10.9

D13Irs2

3.4
mV113BS   Cast

1.7

paV224BS
Hba-a1m

15.5

D13Irs3
2.9

D13Mit28

5.9

D13Mit47

5.2

D13Mit32

6.9

paV157BS
Hmgcs1

paV420BS

paV117BS

paV5BS

link aV161BS

mV290BS
Pfkp

mV229BS
Akr1e1

ccr

66.0 Hmgcs1

mV155BS
mV155BS

*

71.0 D13Mit32

* homologous ubiquitin 
  (rabbit)



39.5

28.5

20.0

15.5

12.5

5.0

2.5

1.5

1.8

28.2

ccr

Anxa7

D14Nds1

D14Mit45

D14Nds7

B2_017

Nfl

B5_176

Glud

Fhit

Dpysl2

4.3

1.3

2.0

9.2

2.3

3.4

8.3

7.3

6.6

12.7

4.6

6.7

14

paV171BS
Anxa7

mV358BS
Syn2m

D14Irs1

D14Irs2

D14Irs3

D14Irs4

D14Irs5

D14Irs6

D14Irs7

D14Mit38

D14Nds7

D14Mit45

D14Nds1

paV231BS
Fhit

paV23BS

mV301BS
Pck2

paV86BS
Dpysl2

mV8BS
Gmfb

mV321BS

link paV170BS    paV250BS
                     2310045J23Rik

21.0 Pck2



15

mV267BS
Actc1m

11.2

D15Mit11

13.7

D15Irs1

5.8

D15Mit24

6.2

D15Mit60

18.1

mV68BS

6.2

paV467BS
Tstap35bm

3.1

mV66BS, mV67BS
2.4

D15Mit29
2.4

D15Mit30
1.6

mV363BS
Mpst

1.6

D15Irs23.4

paV114BS

15.3

D15Mit16

aV384
1110058B13Rik

mV177BS

mV266BS
Adsl

mV292BS
Aco2m1

mV150BS, mV248BS

mV149BS
Oxct

mV293BS

paV257BS
Ranm

link mV297BS
Aco2m2

mV246BS

D15Mit16

D15Mit29

D15Mit30

ccr

42.8

44.9

61.7

B5_650

Gdc1
56.8

47.4
Tstap35b

46.0 Adsl



16

Prm1

13.0

D16Mit1
2.5

paV47BS
Comtm

5.1

D16Irs1  mV234BS

7.3

D16MIT4

11.5

D16Mit42

3.4

D16Mit5

6.4

D16Nds1

28.7

Mx1

mV125BS
Pmm2

mV360BS
2410002K23Rik

aV268BS
Ppardm

paV48BS
Comtm

mV142BS

mV153BS

mV154BS
Cbr1

paV264BS
Cbr1m1

paV385BS
Cbr1m2

link aV483BS paV32BSlink A5_288
Tkt

Mx1

D16Nds130.55

69.7

67.0 Cbr1

ccr

40.0

50.0

60.0

11.2  Comt

Pmm2



17

D17Mit25 paV410BS
Hbachm-pending

5.8

mV191BS*

D17Irs1

3.2

D17Irs2

4.5 mV95BS
Ddah2

D17Mit28
4.1

D17Mit24

5.4

D17Mit52

4.1

D17Irs3

8.9

D17Mit9

3.6

paV500BS

3.3

mV273BS

3.2

D17Irs4

13.2

D17Mit39

8.1

D17Irs5
2.2

mV288BS

6.2

D17Mit123

paV45BS
Ndufv2

mV82BS

paV433BS

paV413BS
Acat2

aV438BS

mV126BS

mV220BS   Dci

mV347BS
2700094G22Rik

D17Mit25

D17Mit52

D17Mit24

Psmb1

4.0

20.42

22.9

8.25

ccr

10.0

15.0

1.1

7.6

C6_331
C6_338
Sod2

7.5 Acat2

C3_358
  Glo1

16.0

* mV191BS:
  Psmb1

link Ddah2
Tubb5



18

D18Mit19

3.0

D18Mit20

6.0

paV104BS
2.5

D18Mit62

4.8

mV56BS
Hspa9a

3.4

D18Irs1

7.0

D18Mit23

4.0

paV240BS  D18Mit36
2.1

paV426BS
Hsd17b42.4

D18Mit24

9.3

D18Irs2

6.7

D18Irs3
1.5

mV264BS
Fech

7.1

D18Mit8
1.6

mV10BS
mV123BS

mV124BS
mV23BS
mV7BS

5.1

D18Nds1
2.4

D18Mit25

mV308BS
Hspa9a

mV282BS

link

D18Mit24

D18Mit19

D18Mit20

2.0

5.0

10.0

15.0

20.0

24.0

Hspa9a

ccr

mV85BS aV19BS
Tpim

Fech39.0

mV84BS
Hspa9a



19

D19Irs1
1.9

Fth

9.6

D19Mit31

6.9

aV251BS

D19Ler1

6.2

D19MIT12

16.2

aV163BS
Ina

9.5

D19Nds1

12.9

D19Mit1

3.7

D19Irs2

paV141BS
Ckbm

aV269BS
Gsto1

mV356BS

mV268BS
Aldh1a1

mV18BS

mV212BS
Gstp2

paV278BS

mV183BS
Gstp2

mV53BS
mV136BS
Alb1m2

paV209BS

aV51BS
Prdx5m2

mV13BS   
Gstp2

5.3

ccr

19.0

26.0

43.0

52.0

Aldh1a1

D19Mit31

D19Ler1

D19Mit12

D19Nds1

D19Mit1

7.0

12.0

37.0

30.0

40.0

Fth2.0

link D5_036
 D5_042

Cfl1

mV71BS
Gda

mV81BS
Ina

0.0 Gstp2

C5_177
 C5_185
Pgam1

B5_477

Got1

Ina          Gsto1



DXWas70 mV105BS
Grasp1

4.1

DXMit54

5.7

DXMit57

7.5

DXMIT81

25.1

DXMit8

7.5

mV90BS
Hspa8m1

2.5
Xist

16.5

Plp

10.6

DXIrs1

9.8

DXHar2

mV247BS
Serpinf1

mV245BS

link mV16BS    mV277BS

mV313BS
Hspa8m2

paV131BS

mV135BS
Hprt

mV176BS

X

Hprt

9.2

32.0

17.0

DXMit8

DXMit81

ccr

6.2 A6_027
Syn1

45.0 B5_439
Pgk1

1.0 DXMit54

mV22BS
Hspa8m1
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